Scheme S1. Synthesis of G1-Trz-DAPMA (A3) and G2-Trz-DAPMA (A4).
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General procedure for the synthesis of compounds 15 and 16:
The starting material (13, 14) was synthesized according to our recent report. 1 
General procedure for the synthesis of compounds 17 and 18:
Each solution of the crude compounds 15 or 16 (0.68 mmol), which were dissolved in dry DCM (120 mL), were added dropwise over 2 h at 0°C into a solution of mono-Boc-DAPMA (2.00 g, 8.15 mmol, 12 eq, dissolved in 50 mL dry DCM) employing dry reaction conditions. Immediately, the solution turned yellow due to the displacement of p-nitrophenol. A solution of DMAP (0.17 g, 1.36 mmol, ~0.5 eq per p-nitrophenyl branch) and DIPEA (0.47 mL, 2.72 mmol, 1.0 eq per p-nitrophenyl branch) in dry DCM (30 mL) was added and the reaction mixture was stirred at room temperature for 72 h. The solvent was then removed under reduced pressure.
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Purification was performed both by column chromatography (CHCl 3 /MeOH/NH 4 OH 90:9:1) and size exclusion chromatography (SEC) using Sephadex TM LH-20 (CHCl 3 /MeOH 1:1). Drying under high vacuum yielded the products 17 and 18 as yellowish oils.
Compound 17
Obtained as a yellowish viscous oil (0.44 g, 39% over two steps). 1 General procedure for the Boc-deprotection of compounds 17 and 18:
TFA (6.0 mL, excess) was slowly added to a solution of compounds 17 or 18 (0.012 mmol) in DCM (6.0 mL) and stirred overnight at room temperature. The solvent was removed in vacuo and the residue washed alternately with hexane and diethyl ether. Purification was accomplished via SEC (Sephadex TM LH20, MeOH) to remove any trace amounts of impurities. Freeze drying yielded the compounds A3 and A4 as white foams.
Compound A3
Obtained as a white foam (24 mg, quant. 
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Results and discussion of conducted EthBr assay
The EthBr assay makes use of the fact that ethidium bromide intercalates with DNA and can be replaced by stronger binding agents, which results in the reduction of its fluorescence intensity (FI). For comparative analysis the data can be presented in terms of CE 50 values which represent the necessary "charge excess" required to cause 50% EthBr displacement. The C 50 values report the corresponding concentration of gene carrier required to achieve the same 50% reduction in fluorescence. Thus, lower CE 50 and C 50 values characterize a more effective binding event, since a smaller amount of positive charge is required to effectively bind the negative charge associated with the DNA. In this study, double-stranded 21-mer DNA oligonucleotides were employed, which serve as a representative model for siRNA in order to evaluate the general gene binding affinity of the amphiphiles. The obtained data (Table S1 ) demonstrate that all four amphiphiles efficiently bind to DNA exhibiting CE 50 values between 0.28 -0.33. Indeed, only minor differences between amphiphiles A1-A4 are noticeable. A small dissimilarity can be detected between the different dendron generations of one amphiphilic pair so that the G1 derivative of the ester-linked amphiphiles (A1, A2) as well as the G1 version of the triazole amphiphiles (A3, A4) possesses marginally higher CE 50 values than their G2 analogs. Overall, amphiphile G2-Trz-DAPMA (A4) displaying a CE 50 value of 0.28 is just the most efficient binder. This finding is in accordance with theoretical expectations, as dendritic structures exposing a multivalent array typically amplify the strength of a weak binding process in comparison to their lower generation counterparts -known as the multivalency effect. 2 As anticipated, this result is further supported by the control measurement of the Boc-protected monovalent amine group DAPMA-Boc (10), which only gives an interpolated, very high CE 50 value of ~ 23. Indeed, the univalent amine moiety is not capable of displacing more than 45% of the ethidium bromide from the DNA even at an N/P ratio of 20 (data not shown), thereby demonstrating that the strategy of organizing amine units into a well-defined multivalent array has a significant impact. 
